Introduction
The Clinicon Chemcode operates as a microprocessorcontrolled photometric system and with a suitable reagent programme will perform measurements for the batch analysis of enzymes and substrates. It is intended to perform a wide range of routine clinical chemistry assays in a small laboratory. In a larger laboratory it provides a versatile emergency system and a back-up for existing instrumentation.
A detailed description of the complete system will not be given since this is available from the manufacturer, Biodynamics Inc, USA, a divison of Boehringer Mannheim Corp. In the UK, the instrument is marketed by Boehringer Corp. Ltd, Lewes, East Sussex.
The operator pre-programmes the instrument with the following information for each of the twenty different test selections which are possible: test identity, wavelength, mode of analysis (either full kinetic, fixed point kinetic or endpoint). Addition parameters are required depending on the mode selected, viz, for the endpoint mode the blank value and factor, for the full kinetic mode the factor and linearity tolerance and for the fixed point kinetic mode the first and second measuring times as well as the factor. Samples are prepared for analysis by dilution, mixing with reagent and incubating as directed by the instructions supplied with the reagent programme and method guide for the relevant test. The sample is then introduced into the analyser either by manually placing a cuvette containing the sample into the cuvette holder, or by allowing the microprocessor to control the aspiration of sample into a flow cell. The analyser then performs photometric measurements and processes the results according to the pre-programmed mode and information stored in the microprocessor memory. The final analytical result together with the relevant information is printed out on a dot matrix 5 digit alphanumeric printer.
The evaluation was carried out using the manual method of operation, without the flow cell, to determine the instrument's analytical performance in all three modes Of operation, its suitability as back-up for an automated clinical chemistry analyser and as a 'stat' instrument, ie for emergency, out-of-normal-hours work. The study was divided into four parts, a functional evaluation in relation to instrumental factors which would affect analytical performance, a procedural evaluation to ascertain the precision of sample preparation prior to analysis, an analytical evaluation and an electrical evaluation. 
Procedural evaluation
Since all solutions for absorbance measurements were prepared in plastic cuvettes by sampling, dilution and dispensing using the BCL Clinicon 2075 diluter, both the Optical variation between the cuvettes and the precision of the diluter's dispensing were evaluated.
Cuvette variation
Two experiments were performed to assess the precision in measuring (a) the absorbance of a single cuvette a number of times, and (b) the variation in the absorbance of a number of cuvettes. In both experiments a mixed indicator alkaline solution (phenolphthalein and methyl red, both 8 mg/1 concentration) was used.
In the first experiment, a single cuvette containing the mixed indicator solution was removed from the 37C water bath and after wiping the outside quickly with tissue paper, positioned in the thermostatted (37C)cuvette holder in the photometer; the absorbance was measured immediately. This procedure was repeated ten times at each wavelength. In the second experiment one measurement was made on each of 50 cuvettes at each wavelength. The results presented in Table 2 indicate that the variation may be wavelength dependent, and while the same cuvette may be repositioned reproducibly in the instrument there is significant variation between cuvettes.
Diluter precision
Portions of pooled human serum, spiked with iodine-125 labelled albumin were sampled and dispensed directly into plastic sample tubes with 1.0 ml portions of distilled water using the BCL Clinicon diluter and then counted on Nuclear Enterprise NE 1600 gamma ray sample counter. The The statistical analysis of the data is shown in Table 5 . 
Costing
The capital cost of the photometer plus printer but without the flow cell in the UK was approximately 3,700 at the time of evaluation (Summer 1979) . A diluter and incubation bath (either the manufacturer's or other suitable alternative) are essential and would have to be available.
The equipment is designed to be used in conjunction with Boehdnger Diagnostic reagents, but there is no restriction to these chemicals, and indeed any methods and reagents within the restrictions of the wavelengths available could be used. Reagent costing therefore is dependent upon the source of material and types of assays required.
For the manual system the manpower costs will be relatively high, but will compare well with other manual systems because of similar throughput times. For these reasons it is envisaged that the instrument will be used mainly for 'stat' analyses and it should be remembered that where such analyses are executed 'out of normal working hours' labour costs are budgeted separately and are not affected by the methods of analysis.
Conclusions
During the three months of the evaluation the equipment functioned satisfactorily with no breakdown problems, except on a few occasions when the printer gave the result in blue instead of red type for a non-linear result in the kinetic mode. The operators found the instrument easy to use, and although some were initially confused by the large array of keys, the programming sequences were generally well described in the handbook and were easy to follow. The pre-programmed operational check-out procedures for verifying valid operation of the system were particularly useful. The location of on/off switches is not satisfactory, The results obtained in the KIN mode were within acceptable tolerances. Although the coefficient of variation obtained with commercial sera were large, these were all on preparations with low activity and the precision improved at higher activity which is usual. The only assay carried out in the fixed point kinetic mode, 7-glutamyl transferase, gave a result which was not significantly different from the comparison method, although presumably some specimens give a non-linear response. This poses a question as to whether there is a need for this mode "of operation, because although the time of analysis is less the quality of results is in doubt.
In conclusion, the authors feel that the Chemcode has a place in the routine clinical chemistry laboratory dealing with 'stat' work and assays with a low workload. Although 
Circuit details
The two thermistors are connected in series in a bridge circuit forming one leg of the bridge (Figure 1 ). The remaining legs contain fixed resistors of the same total value. A voltage reference stabilised by two zener diodes supplies the bridge.
Output of the bridge is via the 5.6 volt zener diode selected for its low temperature coefficient. The two 50 kohm resistors between the bridge and the first operational amplifier reduce the effect that the changing impedance of the thermistors have on the gain of the amplifier. A 0. 3 
